Pharmacokinetics in mice and metabolism in murine and human liver fractions of the putative cancer chemopreventive agents 3',4',5',5,7-pentamethoxyflavone and tricin (4',5,7-trihydroxy-3',5'-dimethoxyflavone).
The flavones tricin (4',5,7-trihydroxy-3',5'-dimethoxyflavone) and 3',4',5',5,7-pentamethoxyflavone (PMF) are under development as potential colorectal cancer chemopreventive agents as they reduced adenoma development in the Apc(Min) mouse model of intestinal carcinogenesis. Here, the pharmacokinetic properties and metabolism of these flavones after oral administration were compared in mice. C57BL/6 J mice received an oral bolus of PMF or tricin (807 μmol/kg). Parent flavone and metabolites were analyzed by HPLC/UV in plasma, liver and gastrointestinal tissues. Flavones were incubated with mouse or human hepatic microsomes or 9000xg supernatant (S9), both fortified with a NADPH-generating system and either uridine 5'-diphosphoglucuronic acid (UDPGA, microsomes) or 3'-phosphoadenosine-5'-phosphosulfate (PAPS, S9). Disappearance of substrate was assessed by HPLC/UV, metabolites were characterized by HPLC/MS/MS. Plasma concentrations and area under the plasma concentration versus time curve for PMF were higher than those for tricin. A mono-O-desmethyl PMF and several isomeric mono-O-desmethyl PMF glucuronides and sulfonates were major PMF metabolites in murine plasma, liver and intestinal tissue. In murine and human liver fractions, in vitro metabolic removal of tricin was faster than that of PMF. On kinetic analysis of metabolite generation in these incubations, apparent maximal velocity (V(max)) values for the generation of tricin O-glucuronide or O-sulfonate were consistently several fold higher than those characterizing the production of mono-O-desmethyl PMF glucuronides or sulfonates via the intermediacy of O-desmethyl PMF. The results suggest that inclusion of methoxy moieties confers metabolic stability onto the flavone scaffold.